The present global energy scenario, in which fossil fuels play a preponderant role, faces significant energy and environmental challenges. To help address these challenges, countries across the world are increasing the contribution made by renewable energy (RE) resources to their energy supplies. Feed-in Tariff 
Introduction
Energy is one of the most vital human needs in the 21 st century. All modern day activities including household, transportation, industry, agriculture, education and communication crucially depend upon energy. Availability of energy in societies also directly influences their economic wellbeing. Due to the fact that the majority of this energy comes from fossil fuels such as coal, oil and natural gas, this is causing a lot of problems, especially to the environment. Some of the major environmental consequences of using fossil fuels include high carbon dioxide (CO 2 ) emissions that pollute the atmosphere; depletion of forested areas, which has worsened global warming; and, very importantly, these energy resources are nonrenewable and will eventually run out [1] . A recent example to reflect upon the environmental implications of extracting fossil fuels is the explosion of an oil rig in the Gulf of Mexico in April 2010. This led to the loss of 11 human lives and to a massive oil spill that had a devastating impact on the environment. [2] .
Another example of the detrimental effects of extracting fossil fuels is the incident reported on February 2014, when hazardous waste from hydraulic fracturing to extract oil was being dumped off the coast of California in the United States of America (USA) for years, creating risks to wildlife and people living near the area [3] . Apart from the associated environmental issues, the use of fossil fuels also has other problems, which include price fluctuations and concerns about security of supply. Another major source of energy, nuclear power, is not without problems either. The incident with the Fukushima nuclear power plant in the aftermath of the tsunami in Japan in November 2011 has prompted many countries to reconsider using nuclear as their primary source of energy [4] .
As researchers, scientists and government agencies realise that the world cannot rely on conventional energy resources such as coal, natural gas and petroleum alone, several solutions are being explored. While energy conservation and management through improvements on energy efficiency across all sectors including residential, industrial, commercial and transportation is needed, renewable energy (RE) is regarded as vital for a sustainable energy future. Prominent RE resources include solar power, wind power, hydropower, biomass, geothermal power and wave and tidal power [5] . There are many advantages of using RE sources. These include, not only reducing the dependence on finite energy sources, but also eliminating or minimising the safety issues related to the use of fossil fuels and atomic energy [6] .
Furthermore, RE reduces the release of greenhouse gases emissions to the atmosphere, which increases environmental quality and helps to fight climate change. Moreover, RE sources are vast, sustainable and free for the taking, disregarding the process costs and equipment required to collect them.
The global awareness of the need for RE has increased considerably in recent years as more and more countries are shifting their energy generation to RE resources [7] . RE projects are making significant contributions to the national energy supplies of many countries across the world while helping to preserve the environment [8] - [12] . According to The Energy Report 2011, World Wide Fund for Nature (WWF), the RE supply will be sufficient to fulfil the global energy needs by 2050 and will save almost £4 trillion per year through energy efficiency and reduced fuel costs [13] . RE supplied an estimated 19% of the global final energy consumption by the end of 2012; with approximately 9% coming from traditional biomass 1 and 10% from modern renewables sources 2 (see Figure 1 ). RE has grown significantly in the past few years. According to the latest report by the Renewable Energy Policy Network for the 21st century (REN21), the global of RE capacity increased by 8.5% from 2011 to 2012, surpassing 1,470 GW in total installed capacity. The report also indicates that the industrial, commercial and residential consumers are increasingly becoming producers of RE [14] . While, as described above, RE offers numerous benefits in general, it has the inherent weakness of intermittency. For optimum results, it is important to identify the right type of renewable technology for a particular country or region. In this respect a number of factors including costs related to the generation of electricity, the efficiency of the chosen system, the land and water requirements and also the social and economic impact related to their implementation have to be taken into account [15] .
Solar energy is one of the most promising forms of RE. Solar energy is considered as inexhaustible, sustainable and practically unlimited. The two most popular and well known solar energy technologies are the solar photovoltaic (PV) system and the solar thermal system. In general, solar PV systems harness the sun's energy using PV cells, which is a specialised semiconductor diode that converts 1 Traditional biomass here is defined as direct combustion in inefficient ways of woods, charcoals, leaves, agricultural and forest residue and solid waste. 2 Modern renewables here is defined as modern biomass (more efficient and cleaner ways of using biomass for electricity generation, heat production and production of transportation fuels by adopting advanced and improved technology ), solar, wind, geothermal and hydropower energy.
solar radiation into direct current (DC) electricity for usage. Solar PV is used in grid-connected systems to power residential appliances, commercial equipment and lighting for most types of buildings. Through stand-alone systems and the use of batteries, it is also well suited for remote regions where there is no other electricity source. PV panels can be ground level mounted or installed on building rooftops. Mostly, PV modules mounted on building roofs can produce as much electricity as the building consumes. Whereas solar thermal refers to harnessing solar energy to generate heats and electricity is generated from it [16] , [17] . This paper focuses on solar PV.
Solar PV can contribute significantly to address the current energy and environmental challenges because it is considered a carbon-free energy (close to zero) and produces no emissions when in operation.
However, the manufacturing of PV panels cells involves a high energy consumption and the use of toxic chemicals and other potentially harmful materials to the environment such as silicon tetrachloride, sulphur hexafluoride and cadmium. To overcome these issues, several governments have implemented policies and legislations to prevent environmental damage. This includes recycling the PV equipment at the end of its life, recycling the materials used in the PV panel production and governing the disposal of electronic equipment and making the manufacturer responsible for the eventual disposal or recycling [18] , [19] .
In 2013, at least 38.4 GW of PV systems were installed globally and a global total cumulative installed capacity of 138.9 GW reached in that year [20] . According to the Global Future Report 2013 REN21, it is projected that global solar PV capacity could reach 400-800 GW as soon as 2020 and as much as 8,000 GW by 2050, saving more than 53 million tons of CO 2 [21] , [22] . Figure 2 shows the evolution of global PV cumulative installed capacity in year 2000 to 2013. it is today, the 10 Member States of ASEAN [23] . ASEAN aims to accelerate economic growth, social progress and cultural development in the region through collaborations. In addition to that, ASEAN members intend to provide assistance to each other in the economic, educational, technical, scientific and administrative fields [24] . Figure 3 shows the territories and energy information in the ASEAN region.
Figure 3:
The boundaries and energy information in the ASEAN region [25] .
The Chair of ASEAN is rotated among the 10 countries on an annual basis, and acts as host of the summit and key ministerial meetings. For example, Brunei was the Chair of ASEAN for 2013, followed by Myanmar in 2014 [17] . The ASEAN Community is structured around three pillars, which are the ASEAN Political-Security Community, the ASEAN Economic Community and the ASEAN Socio-Cultural
Community [19] . In January 1992, ASEAN member states agreed to further expand economic cooperation by forming an ASEAN Free Trade Area (AFTA). Under AFTA, manufactured goods and processed agricultural products undergo tariff reductions. The lowering of high tariffs among ASEAN members enable companies to improve efficiencies and sourcing within the ASEAN markets. In the same year, ASEAN economies which comprised of over 330 million people experienced an average growth rate of almost 6 percent, ranking ASEAN as one of the fastest growing markets in the world [20] .
ASEAN is one of the fastest developing regions in the world and as such it requires rising energy supplies to fuel its fast paced of economic expansion [26] . This condition needs serious attention from policy makers in the region. An inter-governmental organization called the ASEAN Center for Energy (ACE) was established in January 1999 by ASEAN to initiate, coordinate, and facilitate regional, joint and collective activities on energy [26] . ACE's main purpose is to accelerate the integration of energy strategies within ASEAN by providing relevant information, up-to-date technology and by ensuring that the energy development policies and programs are consistent with the economic growth and the environmental sustainability of the region [26] . ACE was involved in preparing the ASEAN Plan of Action Thailand's primary source of energy is fossil fuels, accounting for over 80% of the country's total energy supply in 2010 [31] . Oil accounted for 39%, followed by natural gas at 31%, coal 13% and the rest of the share from RE consisting of solid biomass and waste, biofuels and hydropower (see Figure 4 ) [31] .
In the power sector, The Electricity Generating Authority of Thailand (EGAT), managed by the Ministry of Energy, is the leading state-owned power utility and manages the majority of Thailand's electricity generation capacity, as well as the nation's transmission network. EGAT purchase electricity from private power producers such as Independent Power Producers (IPP), Small Power Producers (SPP) and neighbouring countries, and sells large-scale electric energy to two distributing authorities, the Metropolitan Electricity Authority (which supplies the Bangkok region) and the Provincial Electricity Authority (which supplies the rest of Thailand) [32] , [33] . In 2012, the total installed generating capacity in Thailand was 32,600 MW, shared by EGAT at 46%; IPP at 39%; SPP at 8%; and imported 7% of it's electricity from its neighbouring countries Malaysia and Laos [32] . The electricity generation trend in Thailand has been on the rise and has been highly dependent on natural gas for electricity generation. In 2012, this accounted for 67% of the total fuel consumption for electricity generation, followed by coal/lignite (19%), electricity import/exchange and others (7%) hydropower (5%) and oil and diesel (1%) [32] . PV grid-connected project in 2015 [36] . The solar installed capacity in Thailand, in 2013 was 690.6 MW compared to 167 MW in 2011. The installed capacity is expected to increase to 2,000 MW by 2021 [26] , [37] . In 2013, The National Energy Policy Commission (NEPC) has approved FiT rates for 200 MW of rooftop solar and 800 MW of community-owned ground mounts for a 25 years period [38] . Figure 5 shows the RE targets based on the AEDP 2012-2021, of which 22% is intended to come from solar energy. 
Malaysia
Currently, Malaysia's primary energy supply is dominated by fossil fuels. Oil and natural gas are the main primary energy sources consumed in Malaysia [26] . In 2012, Malaysia was the 2 nd largest oil and natural gas producer in Southeast Asia and the 2 nd largest exporter of liquefied natural gas globally [31] . In the power sector, the majority of Malaysia's electricity generation capacity comes mainly from fossil fuels with high contributions from natural gas (53%) and coal (40%). The electricity generation from RE is mostly from hydropower (5%) [26] .
Malaysia receives a high amount of solar insolation, ranging from 1,400 to 1,900 kWh/m 2 per year [39] , averaging about 1,643 kWh/m2 per year [40] . This suggests that Malaysia has potential for solar PV development. The Malaysian Government aims to reach 7,000 MW of RE installed capacity by 2030.
Solar PV will have to play a predominant role to achieve this objective, as it is expected to contribute about 60% of the cumulative RE supply [41] . To accelerate the solar PV penetration, the Malaysian Government has spent significant amounts of money in research and development (R&D) activities related to energy [63] - [65] . Feed in Tariff (FiT), which started in November 2011, was the latest scheme launched in Malaysia.
This scheme puts great emphasis on solar PV. The FiT has a payback period of 21 years and a degression rate of 8% per year [45] . The FiT scheme is financed by the consumers themselves. This was achieved by increasing the electricity tariff by 1.6%, and pooling that amount into the FiT fund [46] . This fund will be available until 2030 when it reaches a cumulative value of MYR 18.9 billion (£3.4 billion). With a degression rate in place, it is expected that by that year, the cost of solar electricity will reach grid parity, driven by the environment necessity and the energy security in Malaysia [42] , [43] . The FiT scheme is projected to catalyze the grid-connected PV installation in Malaysia, producing a cumulative value of 18.7GWh, which could avoid an emission of 17,649,620 tonnes of CO 2 a year by 2050 [42] . [48].
Indonesia
Based on its average insolation levels of 4.8 kWh/m 2 per day [49] and approximately 1,752 kWh/m 2 per year, Indonesia also shows potential for solar energy. A report by Reinders et al. [50] projected that a solar PV installation with a capacity of 80 GW in Indonesia with a conversion efficiency of 15% could generate approximately 94 TWh per year. Realizing the profit and high potential of RE in the country, the Indonesian government has set the target of obtaining 25% of the country's electricity from renewable sources [51] , including 1.1% from solar energy, by 2025 [52] .
In 2011, statistics shows that fossil fuels contributed to around 76% of the primary energy consumption of the country. Crude oil represented the highest portion with 38% of the total. The RE share was 24% of the total primary energy, with biomass contributing most of it (20%), as illustrated in Figure   7 (a). With regards to the energy consumption for electricity generation, 82% of the contribution comes from conventional fuels, as illustrated in Figure 7 (b). The RE share is 18% of the total with 14% coming from hydropower. Biomass does not play a significant role in the electricity generation sector as it is used mainly for thermal energy generation especially in rural areas [26] . This conversion rate will be use throughout this report solar power capacity installed in Indonesia reached only 14MW in 2011 [97] , but this amount increased to 59MW in 2013 [96] , predominantly from utility scale power plants and solar home systems (SHS) [97] . As of 2013, the government is tendering 80 projects related to the development of solar power plants development which will have a combined size of up to 140 MW and will cost approximately IDR 2.8 trillion (£140 million) [96] . Figure 8 shows the increase of RE installed capacity from 2012 to 2015 including solar PV. 
Philippines
Philippines has potential for solar energy applications both on-grid and off-grid. The average solar insolation in the country varies from 1,643 to 2,008 kWh/m 2 per year [29] .
In the Philippines, conventional fossil fuels are the dominant primary energy source. In spite of this, the share of renewable sources is comparably high (41%) due to large contribution from geothermal and biomass energy resources. The contribution from solar, wind and biofuel, however, is of only 1%
(please see figure 9 ). Philippines is currently the world's second largest producer of geothermal energy after the USA [54] . Center who works on solar project using solar panels to drive converted dehumidifiers that end up generating high-purity water from humidity in the air [59].
Singapore
According to the Energy Market Authority (EMA) [60] , solar energy remains the most promising RE source for Singapore when it comes to electricity generation, with an average insolation of around 1,635 kWh/m 2 per year [61] . Due to limitations of land and natural resources, Singapore depends on an external energy supply, particularly of natural gas, mainly from Indonesia and Malaysia. Oil is the major source of energy covering 87% of the total supply while the remaining comes from natural gas (approximately 13%). Only a small fraction (less than 1%) is contributed by indigenous resources such as solid waste and solar energy [26] . Due to its high solar insolation and strong semiconductor manufacturing and innovation base, the government is committed to developing its clean energy sector, and in particular its solar energy capabilities [31] . Since 2008 the installed capacity of grid-connected solar PV systems has risen continuously. In 2011, the total installed capacity of solar PV reached 3.7 MW. Primarily, the nonhousehold sector supplied about 92.1% of the total capacity, with the remaining capacity contributed by household installations [62] . According to the EMA Singapore, in 2012, there were 120 grid-connected commercial solar PV installations with a capacity of 5.26 MW [31] . 
Vietnam
Vietnam receives high levels of solar insolation, with an average insolation of about 1,825 kWh/m 2 per year in the southern region, which has a tropical climate, and about 1,460 kWh/m 2 per year in the northern region, which is more monsoonal [64] . It also enjoys of around 2,000 and 2,600 sunshine hours per year and 1,800 to 2,100 sunshine hours per year, in these region respectively [64] .
The energy demand in Vietnam is dominated by conventional fossil fuels. RE contributes to 46% of the total energy mix (please refer figure 12 ), mainly in rural areas. In terms of electricity tariff, the commercial sector has a higher rate compared to the residential and industrial sectors. The average rate is 
Vietnam has ambitious targets for the development of RE. The National Master Plan for Power
Development 2011-2020 was established to increase the proportion of RE in the total energy production in Vietnam. Although there is an FiT mechanism since 2011, it does not cover solar projects [25] , [63] , [64] . 6 Please note that the conversion rate from Vietnamese Dong (VND) to £ is 0.000029 (as of April 2014). This conversion rate will be use throughout this report.
By the end of 2011, Vietnam's total solar power capacity was estimated to be between 1.6 and 1.8
MWp distributed evenly between rural consumers (between 25% and 30%), marine communications facilities (35%) and telecommunications (35%). By 2012, the solar installed capacity in Vietnam reached 3
MW [26] .
Brunei Darussalam
Brunei or Brunei Darussalam receives a high daily average solar insolation of 5.43 kWh/m 2 , averaging around 1,982 kWh/m 2 per year [68] . However, the RE contribution to the country's energy supply is very low. The primary energy supply has been dominated by the crude oil and natural gas industries [68] . Brunei does not have a committed policy framework for RE. Instead they have centred their energy policy on oil and gas.
In 1981, the Oil Conservation Policy was created to prolong the life of the country's oil reserves.
Later the Brunei Natural Gas Policy (Production and Utilisation) was introduced in the year 2000 with the aim of opening new areas for exploration and development, and encouraging increased exploration by new and existing operators. Under this policy, priority was always given to domestic utilisation of gas, especially for electricity generation. Brunei implements 5 year economic development plans known as the National Development Plans. The most recent plan to be implemented was the 9th National Development
Plan (2007) (2008) (2009) (2010) (2011) (2012) . In parallel with this plan, Brunei also commenced a long-term development plan called Brunei Vision 2035 to achieve its industrialization and economic diversification aspirations [69] . They plan to have at least 10% of the total energy capacity from RE by 2035, which corresponds to approximately 50 MW of installed capacity [70] .
Even though Brunei has substantial oil resources [68] , the local government has already turned their attention to less polluting energy resources, including solar energy. Through the Centre for Strategic and Policy Studies (CSPS), Brunei is currently conducting research to identify the best alternative energy sources and policies for the country. The Energy Department at the Prime Minister's Office (EDPMO) and Brunei National Energy Research Institute (BNERI) are conducting research into the benefits and opportunities offered by an FiT scheme in order to increase the use of solar energy [65] . To support commencement of the programme, the government is considering a number of incentives, including lowcost loans to consumers to fund solar panel installation, which could then be paid back using earnings from electricity generation [66] . On 9th of September 2013, the Brunei's Minister of Energy announced the target of introducing the FiT into the Brunei's energy framework within the next 2 years. He also claimed that the smart grids and FiT would be a big investment which would allow individuals and businesses to sell the electricity they generate back to the national energy provider [67] .This is in line with one of the goals outlined in the Brunei Vision 2035, which is to generate 10% of Brunei's energy from renewables. It is also claimed that the scheme will be effective in attracting private sector investment for rapid deployment of RE [77] .
In August 2008, Brunei worked together with Mitsubishi Corporation (Japan) for a joint project known as the Large-Scale Photovoltaic Power Generation Demonstration Project Tenaga Suria Brunei (TSB Project). The power plant installed and assessed the performance of 6 different types of advanced PV modules which are single-crystalline silicon, poly-crystalline silicon, amorphous silicon, CIS (copperindium-selenium) and two 'hybrid' amorphous/microcrystalline silicon solar [26] , [71] . The major aims of the project were to identify the most suitable and high performance PV technology for the local weather conditions and to accumulate data that can be used to assist the Government in developing policies on RE in the future [68] . The Solar power plant is set to generate 1.344 MWh of electricity each year and is expected to save some 340,000 litres of crude oil and reduce carbon monoxide emissions by 960 tonnes, equivalent to the CO 2 absorption power of 260 hectares of forest [72] . The solar power plant is connected to the power grid of the Department of Electrical Services (DES) and is supplying electricity to around 200
households. The output capacity on a sunny day, can reach between 5,000 and 6,000 kWh whereas on a cloudy day it is limited to 3,000 -4,000kWh [73] .
Cambodia
Cambodia is one of the sunniest countries in the world. It has an average solar insolation of about 1,825 kWh/m 2 per year and an average of 5 kWh/m 2 per day and sunshine from 6 to 9 hours duration [74] .
Cambodia's climate is dominated by the annual monsoon cycle, the northeast monsoon (dry season) and southwest monsoon (wet season). The temperature reaches its highest values in March and April during the dry season with values between 30°C and 40°C [75] .
About 85% of the population live in rural areas where almost 2 million households do not have access to electricity from the public grid [76] , [77] . Because of that, 55 % of the households use rechargeable car batteries and 35 % use dry cells or have no access to any form of electricity at all [78] .
The Rural Electrification Strategy (RES) of the Royal Government of Cambodia (RGC) policy for rural electrification aims to scale up access to grid and off-grid electricity services for rural areas while at the same time improve the standard of living, reduce poverty and foster economic development.
According to Reinders et al. [79] , PV systems can provide affordable and sustainable electricity in rural areas. Since 1997, the solar PV technology has been used for domestic electricity, lighting and telecommunication in rural areas. The development of RE in Cambodia is still limited to the installation from the utility companies and establishment of demonstration projects. The financial incentives for RE
have not yet been put in place. A report by Rogier van Mansvelt [76] showed that some of the issues of the Cambodian solar market are: limited finance opportunities and high interest rates, no solar strategy or implementation plan, lack of financial support from the government and no FiT and grid connection policy.
In 2011, Cambodia's total electricity imports grew by 18.3% in comparison to the previous year, reaching a total of 1,829.8 GWh. This accounted for 64.2% of the total electricity supply within the country. The percentages of the imports of electricity were 76.1% from Vietnam (1,392.4 GWh), 23.5%
from Thailand (430.8 GWh) and 0.4% from Laos (6.6 GWh) [74] . According to a report conducted by the ASEAN ACE in 2011, Cambodia's electricity tariffs are the highest in the ASEAN region because its domestic electricity generation is highly dependent on oil. The high rates of electricity tariffs make Cambodia less competitive for global and regional trade and investment [80] .
In order to promote RE development, the RGC has introduced a rural electrification strategy to improve the best electricity supply services in rural areas. By 2020, they targeted 100% of the villages to have access to electricity and by the year 2030 at least 70% of all rural households should have electricity.
The remaining 30% of rural households will be marked by a "Renewable Energy Development Program"
which will provide quality RE services in remote regions by using mostly solar applications (solar lanterns and Solar Home Systems -SHS). The rural electrification strategy will be working on the grid expansion from the existing grids, upscaling of power generation and cross border power supply from neighbouring countries such as Thailand, Vietnam and Laos and promoting solar battery lighting [81] .
Apart from the aforementioned developments, in order to facilitate access to the electricity supply at a reasonable and affordable price in rural areas, the Government of Cambodia has established the 'Rural Electrification Fund' to enable the development of electricity supply facilities in rural areas. The objectives of the fund include promoting and encouraging the private sector to participate in providing sustainable rural electrification services. Also, the objective of the Rural Electrification Fund for the next 5 years term includes the provision of grants for development of 850 kW of micro hydropower and 6,000 kW of mini hydropower plants as well as 12,000 solar home systems. Sunlabob, a foreign company in collaboration with a local partner in Cambodia are working on the SHS project [81] .
Laos
Laos, or also known as the Lao People's Democratic Republic (Lao PDR) is a country surrounded and long-term strategy (2021-2025) to establish a full competition RE market [26] . In 2011, more than 50% of the share of energy generation from RE sources came from Hydropower, while solar contributed 11% from the RE total. Laos target installed capacity and energy production from RE source in 2025 is 651 MW, with 33 MW coming from solar energy [26] . Figure 13 shows the milestones for installed electricity capacity by energy sources to reach 30% RE share target in 2025. households have been supplied with electricity through solar home systems which have been carried by both the public and private sectors. As these are usually off-grid systems, there is no nation-wide data about electricity generation available [26] .
Myanmar
Myanmar, also called Burma, is the second largest country in ASEAN. The country receives annual solar insolation in the range of 4.5 to 5.5 kWh/m 2 per day [85] . Myanmar's current energy policy framework aims to maintain the status of energy independence, promote the wider use of new and renewable sources of energy, promote energy efficiency and conservation and promote the use of alternative fuels in household [26] . Myanmar targets to have a 15-20% RE share of its total energy production by 2020 [55] . One of the challenges to achieve this target is to develop a stable policy environment to encourage investment in energy development. Myanmar is currently in the process of drafting a national energy policy that includes tax incentives to foreign investment [55] .
Myanmar has a large population of around 60 million and the country is struggling to meet the increasing electricity demand. According to the Asian Development Bank (ADB), only 16% from the 40 million people living in rural areas are connected to the power grid. The rest of them still depend mainly on diesel oil generators, which produce greenhouse gas and cause damage and pollution to the environment [86] . Myanmar has substantial RE resources, especially hydropower and biomass, but also high potential for wind, solar, and other types of RE. Among these resources, hydro power is the country's biggest clean energy asset, with an estimated potential of more than 100,000 MW. In 2012, the electricity generated from hydropower was 13,267 GWh. The other RE resources remain under research and in the development phase [87] . 
Conclusions and Recommendations
The South-East Asian countries have quite similar climatic conditions -tropical hot and humid -as they are situated in the same geographical region. Most of these countries are considered as developing and middle-income countries. In terms of solar energy, they have a similar resource potential. This investigation of the progress of solar PV in this region can show researchers, policy makers, government and private companies the opportunities and position of Solar PV systems in this region. Malaysia [90] , Japan [91] and the United Kingdom (UK) [92] . According to REN 21 [14] , by 2013, there were already 98 countries globally implementing FiT.
-Countries that have already implemented an FiT scheme should make sure they have a reliable and efficient regulatory mechanism to effectively manage this policy and its relevant developments.
For instance, in Malaysia there is The Sustainable Energy Development Authority of Malaysia (SEDA) [45] and The Department of Energy & Climate Change (DECC) in the UK [93] . This is to ensure that the policy is delivered in a way that best serves the interests of all the involved stakeholders and maximises the benefit to the country's economy in terms of jobs, growth and investment. This will also help to make sure that the costs and benefits of the policy are distributed fairly so that the most fuel poor households will be protected.
-The FiT scheme should consider a variety of technologies. This will help to elevate the usage of RE technologies in these countries. By and large the ASEAN countries have considerable potential for a range of RE options including solar PV, wind, geothermal and hydropower [25] . However, certain countries have only opted for one or two technologies to be included under the FiT scheme, e.g. Indonesia includes only geothermal and hydropower [41] while Malaysia opted only for solar and hydropower [88] . The inclusion of a variety of technologies will help make the most of the available RE potential in these countries.
-The FiT rate for any RE technology should be high enough to generate a reasonable annual return on investment (ROI) to consumers. The annual ROI differs according to the country -e.g. the UK government suggested an annual ROI of 5% [92] , while the Malaysia government is looking at around 7% [90] . A lower ROI could deter the uptake of RE technologies [92] .
-It is a good practice to provide a capping limit on the size of installed capacity. It is an efficient way to stop further applications to the FiT scheme when the cap achieved its target, in order to make sure there will be sufficient funds to pay the RE producers under the FiT scheme. This cap however, can be removed when a country already has strong and enough fund for the FiT system after a certain period of time. For example, in 2011, the UK did not have an FiT capacity limit for the installed RE technologies [92] . The number of installations increased dramatically causing the UK government to spend more than its original yearly budget -resulting into an additional spending of £14m in 2011-2012 and £35m in the 2012-2013 period [92] , [94] .
-Governments should make appropriate analysis and take appropriate measures before deciding to reduce the FiT rate, taking into account the impact of the FiT rate reduction on the market.
Muhammad-Sukki et al [92] claimed that the drastic reduction in the FiT in the UK had created the following problems: the cut doubled the payback period for householders from 10 years to 18 years for £10,000-£12,000 worth of solar PV installation, reducing returns from around 7% to 4%. The drastic reduction caused an 80% drop in demand and affected a number of companies and jobs [95] - [98] . This resulted into widespread complaints and disappointment from the public and the private sector. The repercussions could make investors to pull out from the project, jeopardise the RE industry and the overall growth of these technologies. The same can potentially happen to ASEAN countries if the rate change is not being measured properly. Some of the factors to take into account when reducing the rate include: the current PV cost, the number of installations and a sufficient return on investment to the investor/installer.
2) Finance
-Sufficient funding for RE to finance FiT is a very important aspect for a successful policy. The most common method for funding the FiT involves sharing the costs amongst end-users of electricity (electricity consumers) by increasing the price of electricity to be paid by them. If it has been set too high it would strongly affect and burden up the consumers especially the poor and low-income ones. In Malaysia for instance, in January 2014, after some review and consideration, the government raised the surcharge from 1% to 1.6%, which is claimed fair and not supposed to burden up the consumers [99] - [101] . Failure to ensure sufficient funding to finance the FiT could possibly end up in a repeat of the mistakes made by Spain in 2009, which caused their solar PV market to collapse [102] - [104] .
-Governments should introduce more fiscal incentives to attract the solar PV industry. Malaysia for example provides several fiscal incentives to promote the development of renewable technology development. Some of these include the Green Technology Financing Scheme (GTFS), Pioneer
Status (PS), Investment Tax Allowance (ITA), import duty and sale tax exemption on the manufacturing machinery and equipment, industrial materials, spare parts and consumables [105] , [106] .
-It is desirable to introduce a soft loan for residential and non-residential (companies) [88] . Many countries have opted for this approach [88] . In 1999, Germany introduced a 0% interest rate for soft loan and the total cumulative installed capacity increased greatly in the coming 5 years, from 18 MW to 345.5 MW [107] , [108] . Similarly, the Korean government provided a soft loan to finance the initial installation cost with a low interest rate. The loan can be utilized to fund up to 60% of the total cost [88] . This incentive has managed to promote the installation of PV from 13MW to 73 MW in a 2 year period [88] . To ensure it is a successful approach, the loan must cover as much of the cost as possible, with low interest rates and possibly longer loan tenures [88] .
Muhammad-Sukki et al [90] calculated that the average return should be range between 7 and 13% per annum.
3) The PV markets -It is essential to have skilled and experienced engineers and technicians to design, build, integrate and install solar PV panels and systems as more consumers are seeking efficiency and reliability over low prices. Continued R&D in solar PV technology is required to ensure eliability and durability of PV systems over a long period of time. This will drive the cost down and the efficiency up [90] .
-In spite of the abundance of RE resources in the ASEAN region, yet hydro-electricity and solar energy are still seriously under developed due to a lack of technology and funding. RE such as geo-thermal, solar and wind energy are still capital intensive and not as affordable as conventional energy. ASEAN requires more technology transfer and substantial partnerships to make these energy sources viable for its growing requirements [27] .
-It is highly recommended to establish national technology-based working groups, comprising of all the relevant stakeholder groups, including the government, finance, industry and academia, as in the case of Myanmar for instance. This will help to assure that rural electrification (through the respective technology) will be addressed on a long-term and continuous basis [110] .
5) Public acceptance and awareness
-Governments should raise public awareness of the impact of climate change and of the environmental challenges they are facing. A report from the UK Energy Research Centre (UKERC) published in 2012 concluded that 'there is a public confusion over the climate change topic' because they have 'vague understanding' on the issue [111] . In order to make sure that the climate change problems is tackled successfully; it requires the contribution and action from all stakeholders, including households, firms, individuals, non-government organisations and civil society. There are several ways to step up efforts at raising public awareness of climate change and its impact such as run campaigns for a certain group of people, spreading the messages by setting up an online database, printed leaflets or flyers and by effective media campaigns.
